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"Details of Censtruction and Tests of 


An American Type Locomebile." 


(The Buckeye-Mobile,) 


For a number of years, engine builders have real- 


t 
‘ 


iz:c the limitations of the moaern reciprecating steam 
engine, in the way cf full economy. The gas engine with 
iis icw fuel consumption, especially when operated om pro- 
aqucer gas, the extensive use of the oil engine, and the 
economies obtainea with high pressure steam turbines, 
have also made it very apparent that something must be 
agone with the steam engine, to bring it down ona foot=- 
ing with these prime movers of recent constriction. 

As a result all kinds of schemes and designs have 
been tried, Comvlicated triple and quadruple expansion 
encines have been made, equippea with the most modern 


of condensing machinery. Low pressure turbines have peen 


attached to the exhaust of the steam engine, thus iucreas~- 
ing the expansion possibilities of the steam, in an effort 
to obtain the last available atom of energy in the steam 
before it was rejected or returned to its original stete. 
Tests of reciprocating engines using ordinary sat- 
urated steam shew a loss of from I5 to 30% due to init- 
ial condensation and consequent re-evaporation of the 
steam, this action resulting in the virtual by-passing 


of the above percentege of steam arcund the piston with- 
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eut effective work. Of the various moans in use for reduc= 
ing this léss, the application of superheated steam has 
proven bv far the most effactivee Steam when superheated 
assumes the properties of a true gas, in that it sy pes 
sihle for it te give up a mumber cf heat units without 
condensing. Furthermore superheatea steam is a poor con- 
ductor of heat and therefcre the interchange of heat be- 
tween the steam and the cylinder walls is much less rapid 
than when using ordinary saturatec steam, 


Superheated steam has been tri24 on povtr plants 


of the conventicnal type, but due te the fact that much 
ef the superheat is lost thru radiatiecn between boilers 
and engines the utmost advantage of ecenomiss are not 
possibl:. One of the most notable engineering achieve- 
mentsof the past decade, along this line, has been the 
Ggevelopment in Eupope of the high efficiency steam engine 
and boiler unit commonly known as the "Lecomebile." The 
economical results obtained by this device hav? heen so 
marked, that one of the oldest sngine buildire cempan- 
ies in this ccunutry, The Buckeye Engine Co, of Salem, 
Ohio, has been lea te make a rest eareful ana thorough 
investigation of the principals employed. This hagedone 
with the hepe of cffering to the American Power Using 
Public, a machine of equal merit. During the past year 


this company has constructed and tested a unit of this 
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type and it is the purpose of this thesis to describe and 
illustrate this prime mover as it is new ready for the mar- 
ket, enclosing herewith, phetographs end log and curve 
sheets cf the various teste. 

The Ruekeye~Mobile, as this American Lecomobile is 
called, is a compicste self centained superheat power plant, 
consisting ef an internally fired boiler, on which is 
mounted a compound engine, the cylinaers of which are en- 
closea in the smoke box, shown in Figures I ana 2. In oraer 
that the boiler may be thoroughly inspectea ana cleaned, 
the furnace and tubes are meade removable by simply undoing 
a rew cf bolts on each ena of the boiler, as shown in Fig- 
ure 3e The boiler is supplied with water column, injettor 
safety valves, blow-off valvek, to conform to the various 
local laws of the country. The cylinders are equippea with 
especially designed piston valves, adapted for tho use of 
highly suvarheated steam, shown in Figures 4and 5, THe 
smoke bez contains also a superheater, a reheater ana 
all necassary piping between boiler and cylinders, both 
for leading the steam from the boiler ana ilrv ths initial 
superheater to the high preesure cylinder, and the piping 
which conducts the steam from the high pressure cylinder 
thru the secondary superheater to the lew pressure éplinder, 


The superheaters are encluscd in a speciel casing whereby 


the hot gas@s emerging from the boiler tubes are cempelled 
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to traverse first the initial superheater and next the ra- 


heater before being discharged into the smoke box proper, 
/ 
The initial superheater, Figure 6, is a_ single 
coib of seamless steel tubing, theee inches in outsiae dia- 


meter, thru which the steam passes in andirection counter 
to that of the hot gases. The reheater, Figure 7, consists 
of two headers jeinea by a large number of one-inch seam- 
less tubes. An effective steam jet blower enables the op- 
erator te thoroughly remove all scot ana dust from thes? 
superheaters and boiler tubes as often as may be necessarye 
The engine, Ficure8, is of the centre crank type and 
is arranged fcr belting to line shaft, generator, or other 
machinery, Or a generator may be driven directly thru a 
flexible coupling, The engine bed is rigidly secured at 


the main bearing end to a massive paddle which spans about 


one third of the boiler's circumference. The guiae barrel 


ena rests on a small saddle ana is *7e to slide thereon, 
thus relieving the bea from the effects of the expansion 
and contraction of the boiler. The bistcn roads pass thru 
the metallic packing of the labyrinth type, which has provec 
its values for use with high superheate 

The boiler feed pump is driven dir2ctly from the en- 
Zine valve gear, and raintains a constant water level with 
very little adjustment. The steam as it leaves the lew pres» 


sure cylinder passes thru a closed feed water heater, and 
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thence on to a suitable jet condenser with a rotary air 
pump, driven direotly from the main engine shaft, all shown 
in Figure T, 

Lubrication i8 made more positive by forcing the oil 
cirectly against the surfaces of the high pressure piston 
ana valve as well as metallic packings, and is sprayea in 
with the steam to low pressure cylinder and valve, 

Durin the months of October and November, I9I2,ex- 
haustive tests, with the use of the Alden Brake, were made 
on this self contained unit. The examination cf the graphics) 
summary of these tests will show the remarkable flatness of 
the fuel consumption curve, That is te say, this excellent 
economy is obtainable not only at the normal loaa, but at 
practically all loads above 50% of the rating ana therefore 
the efficiency of the plant is varied but little by the 
changing lead factor, a aifficulty of other plants. 

A pyrometer placed at the end of the boiler tubes, 
ana high temperature thermometers’ an oil wells in various 
portions ef the steam lines, has made it possible to note 
the changes that take place thruout the entire unit.From 
these frequent observations, graphical log sheets have been 
plotted. It will be noticed that altho the pyremeter reading 
vary quite extensively, caused by the firing of the coal the 
temperature of the steam te H.P. cylinder is more or less 


constant. This is bret about by the thick walls in the 
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initial superheater, which gives storage capacity and the re- 
by prevents such fluctuattons of temperatures. 

During the months of December, I9I2, and January, I9IS 
the unit was removed from the test fleor, erected in the shov 
and given a portion of the shop load. A daily log has been 
kept of its performances and these are shown in the blue 
print form. Due to the fact that the coals of this country 
are high in volatile matter, thus making them long flamea, 
results with the ordinary furnace, such as have been obtained 
in Kurcpe, have been somewhat aifficult to equal. It LS 
ever from the daily summary since January 30,1913, that the 
extended furnace installed in April had much to do with the 
lowering of the fuel consumption, and that the use of Poca- 
hontas select lump, brot this down auring a special test of 
recent aste to 1,08 lbs. of cecal ana 9.2 lbs. of water per 
indicated horse power hour. This goes tc show what can be 
done with our American fuels with properly desigred furnaces. 

After several months of running, auring which time 
hich degrecs of superheat were used, the engine was dis- 
mantled, ana its cylinders, pistons, piston rods ana valves 
were calipered, to note signs cf wear. The tcol marks were 
still visible in the cylinders and valve bushings and altho 
the reciprocating parts haa turned a aark color, the rings 
were highly polished and showed ne sign of wear. The piston 


reds were in perfect condition and there was no evidence 
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a awed that excessive wear had taken place, 

The more one works with this type of prime mover, the 
more he wonders why it has not been used in this country be- 
fore this late date. It seems tc be the only logical way to 
generate power. The unit makes it possible for the manufacturer 
to make anc to ful*ill a guarantee of the number of pouncs 
of fuel Ler hosre power as agains* the usnal guarantee of 
pounds of steam per horse power. One manufacturer delivers 
the oomplete unit, thereby avoiaing the division of respon- 
sibilities between the makers, so noticeable in the usual 
power plants In as much as the various elements which go 

to complete the old type cf power plant ar? purchased 

from a number cf builders, it is seldom that all parts are 
properly adapted tc each cther. Since the Locorobile is 

the product cf one builder, whe is free to cheose the mest 
suitable conditions as to steam pressures, superheat,&, he 
is able to so proportion all the elements ofthe unit as 

to secure the utmost efficiency of heat utilization, con- 
sistent with mechanical simplicitye 

Small steam plants are extremely wasteful of fuel. 


In striking contrast the fuel consumption cf the Locomobile, 


aven in small sizes, produces a horse power hour on nine 
pounds of steam and batween cne ana one ana one half pounds 
of cosl. Judging from figuras of resent tests this amount 


will still be reduced. 
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